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FOREWORD 


This document presents sound velocity and temperature data as 
a function of geographical area (North Atlantic), month, and 

season for standard depths, The subject matter presented is 

taken from historical data available on tape at the NODC. 


This document is intended to give ASW and oceanographic personnel 


a first approximation of various environmental conditions to be 
expected for specific regions, 
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GENERAL INFORMATION 

Summary listings of sound velocity and temperature with depth 
and the respective gradients are presented in two volumes for the 
area of the North Atlantic Ocean which lies between 20°N and 60°N 
latitude and between 30°W longitude and the North American Continent. 
Volume I contains listings for that part of the area between 40°N 
and 60°Ns Volume II contains the part between 20°N and 40°N. All 
data within the confines of Chesapeake Bay are excluded from the 
listings. 

Basic Data 

Oceanographic data obtained from Nansen bottle casts were used 
in computation of sound velocity and gradients. These data include 
all oceanographic stations in the NODC archives within the designated 
area, except for those stations which were considered unsuitable and 
were therefore deleted. The deletions were made for the following 
reasons: 

1. Erroneous data. 

2. Bottle spacing in the cast not close enough to present 
a meaningful velocity profile. 

3. Stations too shallow to be of value. 

The remaining 30,929 stations were geographically sorted by 
Marsden squares. Locations of Marsden squares are presented in 
Higure 1, with the heavy line showing the extent of the srea. The 
posi+ioning of one-degree squares and quadrants within the Marsden 


squares is explained in Figure 2. 
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Presentation 

Three types of listings have been prepared for each Marsden 
square in the area, based on the following criteria: 

1. Statious are sorted according to Marsden square, one- 
degree square, and month. Any one-degree square and 
month listing must contain a minimum of eight stations 
extending to at least 150 meters depth. 

2. <A geosort is made by Marsden square, one-degree square, 
and season. Seasons are defined by successive 3-month 
periods of the year, beginning with January. To 
qualify for this type of listing, a one-degree square 
must have at least five stations extending to a depth 
of 400 meters or more. 

3. A sort is made by Marsden square, five-degree quadrant 
and month. There is no depth requirement for this 
listing, and all quadrants for which data exist are 
listed by month. 

For all three of the above listings, one-degree squares or quad- 
rants ere not listed if no data exist or if the minimum requirements 
are not fulfilled. 

Computation Methods 

Sound velocity was computed by using observed temperatures and 

salinities according to Wilson's formula: 


Ve = 1449.14 + Vy + Vp + Va + Vatp ond 


Ve = b.S721t - 4.4532 x 10-22 - 2.6045 x 10-443 + 7.9851 x 10-644 


villi 





Vp © 1.60272 x 1074p + 1.0268 x 10°»p® + 3.5216 x 10°93 - 
3, 3603 x 10712p4 
V_ = 1+39799 (8 = 35) + 1.69202 x 1073 (gs - 35)? 


Vetp = (8 - 35) (-1.12hh x 107"t + 7.7711 x 10°'t? + 7.7016 x 
107"p = 1.2943 x 107Tp2 + 3.1580 x 107Spt + 1.5790 x 
10°%pt2) + p(-1.8607 x 10~ 4 +7. 4812 x 107% 2 + 4.5283 x 
107343) + p@(-2.5294 x 1077t + 1.8563 x 10792) + 
p? (-1.9646 x 1072% ), 

where 

t = Temperature in degrees Centigrade 

p = Pressure in kilograms per square centimeter 

s = Salinity in parts per thousand 


Ve = Sound velocity in meters per second. 


Sound velocity at standard depths was interpolated by using the 
3-point La Grange method of interpolation between observed depths. 


Standard deviation is computed from the fcrmula: 


sTD = / X* - (x)? 
n 


a oe ee 
where 
Ix” = Sum of squared parameter values 
(Ix)* « Square of summed parameter values 
r= Number of samples. 


Gradie:.ts are computed from: 





Ghat « ciomerae (e Xg 
co) a =) 
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where 
xX, = A parameter value at some standard depth 


Either an observed or interpolated parameter value 


& 


immediately above x, 


eq 


A standard depth 
Zo = Observed or standard depth immediately above z,. 


Averages are obtained by: 


AVG = 2X 
nr 


where 
<x = Sum of the parameter values 


n = Number of parameter values. 


EXPLANATION OF HEADINGS 
DEPTH--Standard depths in meters are listed in this column. Depths 
extend to the standard depth immediately above the deepest observed 
value. 
VELOCITY--Sound ve’ xcity in meters per second is given under sub- 
headings for average (AVG), maximum (MAX), and minimum (MIN) computed 
values at each standard depth. Also included are the number of 
stations (NO) used in computation and the standard deviation (SD) in 
meters per second. 
VELOCITY GRADIENT--Velocity gradients are measured in meters per second 
per 100 feet to the depth (standard or observed) immediately above 
each standard depth. Subheadings AVG, MAX, and MIN refer to the 
average, maximum, and minimum computed gradie:its. The number of 


stctions (NO) in some instances is smaller than the number given 





under the velocity heading; ‘-1s occurs when sound velocity is not 
computed at an observed level immediately above a standard level. 
TEMPERATURE--The temperatures listed under the subheadings AVG, SD, 
MAX, and MIN refer, respectively, to the average, standard deviation, 
maximum, and minimum temperatures at standard depths and are recorded 
in degrees Centigrade. The number of stations at each depth level is 
given under NO. 

TEMPERATURE GRADIENT--Gradients to the next higher observed or 
standard depths are given in degrees Centigrade per 100 feet. The 
subheadings carry the same meanings as previously described. If, at 
any of the stations, a temperature is missing at an observed level 
immediately above a standard level, the number of stations at any 
particular depth may be less than the corresponding number appearing 


under "TEMPERATURE, " 
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